Interaction of carbocyanine dyes with DNA: synthesis and spectroscopic studies.
Six carbocyanine dyes have been synthesized and their interactions with DNA have been investigated for their prospective use as fluorescent markers in molecular biology. The noncovalent binding of the compounds with DNA was explored by fluorescence spectroscopy, ultraviolet/visible spectrophotometry, and photobleaching. The electron-withdrawing ability of the substituents in N-position of free thio- and selenocarbocyanines strongly affected their photostabilities. Changes in the experimental conditions, such as the presence or absence of oxygen, had an impact on the rate of photobleaching. In the presence of DNA, absorbance photofading and fluorescence photobleaching occurred. It appears that the reduction of fluorescence intensity was due to quenching of the dye fluorescence by interaction with DNA.